Effects of pituitary adenylate cyclase-activating polypeptide in the pituitary: activation of two signal transduction pathways in the gonadotrope-derived alpha T3-1 cell line.
Pituitary adenylate cyclase-activating polypeptide (PACAP) is thought to play a hypophysiotropic role, but little is known of the identity of PACAP-stimulated cells in the pituitary, the nature of the PACAP receptors on specific cell types, and the effector systems for these receptors. Here we describe the effects of PACAP in alpha T3-1 cells, a gonadotrope-derived cell line. In these cells, PACAP38 causes concentration-dependent increases in cAMP accumulation (EC50, 3 nM), [3H]inositol phosphate ([3H]IP) production (EC50, 20 nM), and the cytosolic Ca2+ concentration. The Ca2+ response is biphasic and is sustained only in Ca(2+)-containing medium. Intact alpha T3-1 cells possess a single class of [125I]PACAP27-binding sites (Kd, 3.3 nM; binding capacity, 35 fmol/10(6) cells). The rank orders of potencies for stimulation of cAMP and [3H]IP production and for inhibition of [125I] PACAP27 binding by three related peptides are identical (PACAP38 = PACAP27 > > vasoactive intestinal peptide). In addition to stimulation of LH release from primary cultures of rat pituitary cells and [3H] IP accumulation in alpha T3-1 cells, PACAP38 synergizes with low GnRH concentrations in the production of these effects. Moreover, long term exposure to PACAP38 stimulates [3H]thymidine incorporation and increases steady state levels of the gonadotropin alpha-subunit in alpha T3-1 cells. We conclude that alpha T3-1 cells possess type I PACAP receptors which mediate the observed effector system responses, and demonstration of the effects of PACAP on this gonadotrope-derived cell line provides further evidence that gonadotropes are direct targets for PACAP action. The data imply that stimulation of phospholipase-C by PACAP is responsible (at least in part) for the observed increase in cytosolic Ca2+, which, in turn, probably mediates the effects of PACAP on LH release. We suggest, however, that in gonadotropes, the effects of PACAP on cell replication and gonadotropin synthesis may prove more important than the peptide's modest effects on LH release.